COVID-19 was first reported as a novel pulmonary infection in December 2019 [@bib0005]. Apart from being a potentially lethal condition, COVID-19 is also affecting health care strategies for other medical conditions. Ficarra et al [@bib0010] have made suggestions regarding urological surgeries during the COVID-19 pandemic. However, the authors focused on all urological pathologies and reported information from Italy, a country that seemed to be the epicenter of the pandemic in Europe [@bib0010]. Therefore, we sought to obtain an up-to-date perspective on how the routine practice patterns of expert European endourologists changed (or adapted) during the COVID-19 pandemic via a survey. By focusing on expert experience coming from the field, we aimed to provide an algorithm to guide the management of urinary stone disease during this unprecedented time of extraordinary stress on the global endourology community.

An online survey composed of 31 questions (Supplementary material) using the web-based Survey-Monkey system (Palo Alto, CA) was circulated primarily to authors who were in the EULIS working groups, whose main areas of expertise was urinary stone disease, and who had contributed to the literature to date. Among 98 experts approached, 60 physicians (61.2%) responded.

The distribution of the countries involved is given in [Table 1](#tbl0005){ref-type="table"} . At the time of survey completion, the first COVID-19 pandemic case was reported \>21 d previously in the country of 67.2% of the respondents and between 7 and 21 d previously in the country of 32.8% of the respondents ([Table 1](#tbl0005){ref-type="table"}). While all responding experts experienced a change of at least 25% in routine clinical practice, 49% reported a change of \>90% in ([Fig. 1](#fig0005){ref-type="fig"} A). Among the experts, 72.3% used telemedicine during the pandemic ([Fig. 1](#fig0005){ref-type="fig"}B).Table 1Data for the 60 participants from 20 different countries interested in urolithiasis who were included in the study survey.[a](#tblfn0005){ref-type="table-fn"}Table 1CountryRegion(s)Total casesTime between officially reported first case and response to the survey (d)Total deaths due to COVID-19Time between officially reported first 10 deaths and response to the survey (d)AzerbaijanBaku298315Not applicableAustriaVienna, Salzburg10 182351289BelgiumGent12 7755670515BulgariaSofia399248Not applicableCzechiaSouth Bohemia330830313DenmarkFredericia, Copenhagen2860349010FranceParis51 47769352324GeorgiaTbilisi115340Not applicableGermanyBaden-Württemberg, Bavaria, Niedersachsen67 3666677516GreecePatras, Northeastern Greece1314344911ItalyBergamo, Lombardy, Rome, Milan, Naples105 792631242835North MacedoniaSkopje329349Not applicablePolandMalopolska231128337RomaniaBucharest224533697RussiaSaint Petersburg233760170SerbiaBelgrade90025132SpainBarcelona, Valladolid, Catalonia, Comunidad Valenciana, Madrid, Alicante, Granada94 41762846424SwedenStockholm44356118013TurkeyAnkara, Istanbul, Konya13 5312021410UKLondon, Manchester, Cambridgeshire25 15062178920[^1]Fig. 1Practice patterns among expert endourologists during the COVID-19 pandemic.Fig. 1

The majority of the experts (89.4%) tended to change their treatment strategy for an emergency patient with COVID-19 by planning an elective intervention following drainage of the collecting system; however, 10.6% continued to perform stone removal procedures in these cases. Some 43% of respondents continued to use a surgical mask as before the pandemic, whereas 17% did not perform surgery. Regarding eye protection, 25.5% started using goggles, 21.3% were already using goggles, and 34% did not shift to the use of goggles as part of their pandemic response.

Among the respondents, 55.3% and 39.8% changed their elective surgical treatment approach after COVID-19 by a rate of 90--100% and 75--89%, respectively. Only 6.4% continued as before the pandemic. From an anesthesiology point of view, routine thorax computed tomography (CT) was requested 24 h before surgery by 27.7% of the experts, whereas, 61.7% requested thorax CT in the case of COVID-19 suspicion. Some 34% of the respondents preferred spinal anesthesia instead of general anesthesia, whereas 17% continued with spinal anesthesia as used before the pandemic ([Fig. 1](#fig0005){ref-type="fig"}C), possibly because of the well-known safety of spinal anesthesia in stone surgery [@bib0015]. Unless contraindicated, we think that endourologists may prefer regional anesthesia during the COVID-19 pandemic, depending on their hospital conditions.

Nearly half of the respondents (48.9%) stated that COVID-19 patients have been hospitalized in their departments, with approximately 40% taking an active role in evaluating respiratory symptoms in these patients ([Fig. 1](#fig0005){ref-type="fig"}D). Therefore, it is obvious that although not specializing in the management of contagious diseases, all health care staff including doctors specializing in other disciplines have been obliged to deal with the pandemic. More than 85% of the participants reported a decrease of \>50% in the workload of outpatient clinics. Routine treatment protocols for stone management were reported as altered by 91.3% of the experts. Changes in routine treatment protocols were further investigated in the questionnaire for certain clinical situations. For management of stones of \<2 cm and 2--3 cm in size, 31.9% and 27.6% of the participants, respectively, stated that they would prefer a conservative approach until the pandemic settles. In addition, approximately two-thirds stated that they would postpone any auxiliary procedure because of the COVID-19 pandemic and 51% stated that they would discharge patients on the same day or within 24 h postoperatively.

Another important aspect is emergency department admission of stone patients. Emergency physicians encounter stone patients with more severe conditions such as colic pain, acute renal failure, and pyelonephritis. The survey outlined that emergency department management of stone patients was also altered in more than 90% of cases during this period. Although the approach to stone patients in the emergency department was the same as before according to 6.4% of the experts, 55.3% began to accept cases from another COVID-19 area at the same emergency department, 25.5% accepted emergent urolithiasis cases in a newly organized space in the hospital, and 10.6% did not accept COVID-19 cases at all. Some 2% of the respondents referred emergent urolithiasis cases to other specialized COVID-19 centers. While timely management of these cases in the emergency department is crucial, clinical controversies arise if these patients are also suspicious for COVID-19. A possible scenario of a patient presenting to the emergency department with severe colic pain, fever, and cough would be a real dilemma for physicians. In the survey, nearly 90% of the participants stated that they would change the treatment strategy for an emergency case when the patient is positive for COVID-19. Therefore, clinical algorithms for cases presenting with renal obstruction, urinary tract infection, and acute renal failure would be helpful ([Fig. 2](#fig0010){ref-type="fig"} ). Changes in sterilization strategies during the COVID-19 pandemic were also included in the questionnaire: only 34.8% of the respondents did change their routine strategy for sterilization. This may be because of either a lack of knowledge on the risk of urine-based dissemination of viral RNA or a lack of modification of sterilization strategies in hospitals in the short time immediately after the first case report on COVID-19.Fig. 2Treatment algorithm for urinary stone patients during the COVID-19 pandemic. UTI = urinary tract infection; qSOFA = quick sepsis-related organ failure assessment.Fig. 2

In many European countries, the pandemic started more than 3 wk ago and has gained momentum, and our survey was carried out during this critical period. When faced with such an unexpected situation, urologists, like other physicians, tend to use all of the resources available in their web-based environment, such as European Association of Urology COVID-19 resources for urologists, the American Urological Association coronavirus disease 2019 information center, and social media. The COVID-19 pandemic has led to significant changes in the practice patterns of endourologists for the management of urinary stone disease. Given the risk of novel viral pandemics in the future, the endourology community should be aware of possible alterations in clinical practice. Clinical algorithms may serve as a useful guide in adapting to these changes in time and in managing patients with urinary calculi safely and successfully.
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The following is Supplementary data to this article:

Supplementary material related to this article can be found, in the online version, at doi:<https://doi.org/10.1016/j.eururo.2020.04.057>.

[^1]: Data in the table were collected from the websites [www.who.int/emergencies/diseases/novel-coronavirus-2019](http://www.who.int/emergencies/diseases/novel-coronavirus-2019){#intr0005}, [www.worldometers.info/coronavirus](http://www.worldometers.info/coronavirus){#intr0010}, and <https://ourworldindata.org/coronavirus> using information updated on March 31, 2020.
